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Conclusions 
Functional PET and MR data showed an incoherent picture of 
correlations between different parameters, indicating 
complementary information. While only weak correlations 
were observed in the median over all datasets, distinct 
correlations were present on an individual basis. For the 
combinations FDG/FMISO and ADC/FDG correlations up to -
0.79 and -0.85 were observed, respectively. However, 
limitations may arise from the low number of patients and 
differences in tumor localization and stage. More patient 
data is needed to clarify whether subgroups of HN tumors can 
be identified for which parameter correlations exist. 
Moreover, in a further step potential correlations between 
three or more datasets need to be analyzed. 
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Purpose/Objective: In personalized medicine, early 
prediction of response to chemo-radiotherapy (CRT) in locally 
advanced rectal cancer (LARC) is essential to tailor 
treatment. Radiomics, a high throughput approach to extract 
and mine a large number of quantitative features from 
medical images, may be of added value. This study aimed to 
investigate and independently validate the predictive value 
of radiomic features derived from pre-treatment 18F-FDG 
PET images for pathological tumor stage (ypTN) after 
preoperative CRT in LARC. 
Materials and Methods: As training cohort, 324 LARC patients 
accrued at our institute between 2005 and 2011 (NIH 
registered), were included. As validation cohort, 57 LARC 
patients accrued between 2009 and 2011 at an external 
institute (NIH registered) were included. Patients received 
CRT, followed by total mesorectal excision. Patients 
underwent 18F-FDG PET imaging at baseline (Figure 1a). The 
tumor volume was semi-automatically delineated with a 
signal to background based SUV threshold. In total, 166 
radiomic features were extracted, comprising: I) first-order 
statistics (stats) (N=15), II) intensity volume histogram (IVH) 
(N=95), III) shape (N=11), and IV) texture (N=44). Based on 
review of the resected specimen, patients were grouped into 
responders (ypT012N0) and non-responders (ypT2+N0+). First, 
the feature space was reduced by (1) selecting features that 
are stable in both a test-retest and inter-observer setting 
(determined in other cohorts) and (2) correlation based 
hierarchical cluster analysis. Logistic regression was used for 
predictive modelling and model performance was defined as 
the area under the receiver operating characteristic curve 
(AUC). The most predictive features were identified in the 
training cohort, using a cross-validated forward feature 
selection scheme. The out-of-sample model performance in 
the training cohort was determined using 100 rounds of 10-
fold stratified cross-validation, followed by independent 
external validation. 
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Results: The number of responders was 145 (45%) and 28 
(49%), for the training and validation cohort, respectively. 
Feature space reduction resulted in a set of 34 highly robust 
and non-redundant features and subsequent model 
development lead to a multivariable model consisting of 8 
features (Table 1) with an out-of-sample AUC of 0.63±0.09. 
Independent validation resulted in an AUC of 0.77. Model 
derived ROC curves for both the training and validation 
cohort and overall AUC values are shown in Figure 1b. 
 
 
Conclusions: A multivariable model consisting only of 
radiomic features derived from pre-treatment FDG PET 
imaging predicted pathological response in LARC patients, 
which was independently validated in an external cohort. 
Radiomics may therefore facilitate early and accurate 
prediction of tumor response to treatment and identify 
patients eligible for a wait and see or organ preserving 
approach, or patients who may benefit from treatment 
intensification.  
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Purpose/Objective: To investigate the use of diffusion-
weighted imaging (DWI), 18F-fluorodeoxyglucose positron 
emission tomography/computed tomography (18F-FDG 
PET/CT) and molecular markers in the selection of patients 
with locally advanced rectal cancer (LARC) with good 
response to radiochemotherapy and who may be candidates 
for organ-preserving treatment. 
Materials and Methods: Patients with LARC were 
prospectively enrolled and were treated with RCT (45 Gy in 
fractions of 1.8 Gy; continuous infusion of 5-FU (225mg/m²)). 
DWI and 18F-FDG PET/CT scans were performed at three time 
points: prior to RCT, after 10-15 fractions and six weeks after 
the end of RCT. Additionally, tissue samples were obtained 
prior to RCT and at moment of surgery. Blood samples were 
collected prior to RCT, 2 weeks into and at the end of RCT. 
Total mesorectal excision (TME) was performed after an 
interval of 8 weeks. 
DWI scans were quantitatively evaluated by the apparent 
diffusion coefficient (ADC; b-values: 0-1000 s/mm²) and the 
tumor volume was measured on T2-weighted images. On the 
18F-FDG PET/CT scans, the tumor was delineated using an 
adapted treshold delineation method. DWI and 18F-FDG 
PET/CT parameters were compared with histopathologic 
findings after TME (pathological complete response (pCR) vs. 
no pCR; ypT0-1 vs. no ypT0-1) by using Mann-Whitney U tests. 
A p-value ≤0.05 was considered as statistically significant. 
Receiver-operating characteristics (ROC) analysis with the 
area under the curve (AUC) was employed to investigate the 
discriminatory capability of the various imaging parameters.  
Results: Overall, 70 patients were included. Eleven patients 
(16%) were considered as complete responders (9 pCR, 2 
cCR). Fifteen patients (21%) achieved ypT0-1 response. An 
increase in ADClow during RCT (ΔADC1-2low) was significantly 
associated with ypCR (mean 46% vs. 28%; p<0.05) and with 
ypT0-1 (46% vs. 26%; p=0.017) (Table 1). A similar increase 
was observed at time of surgery (ΔADC1-3low) for both ypCR ( 
82% vs 36%, p =0.002) and ypT0-1 (73% vs. 34%; p=0.002). T2-
volumetry was predictive for ypCR (Vpost p=0.034; ΔV1-3 
p=0.001) and for ypT0-1 (Vpre p=0.039; Vduring p=0.010; 
Vpost p<0.001; ΔV1-2 p=0.038; ΔV1-3 p<0.001). A late 
decrease in SUVmax, metabolic tumor volume and total lesion 
glycolysis (TLG) was predictive for ypCR (87% vs 71%, 
p=0.038; 98% vs 93%, p=0.027) and ypT0-1 (87% vs 67%, 
p<0.001; 98% vs 92%, p=0.001). 
Molecular analyses on blood (multiplex ELISA) and tissue 
markers (micro-arrays, IHC) are ongoing. By the time of the 
conference, we will integrate the most promising imaging 
parameters with blood and tissue markers in order to create 
a predictive model. 
